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1 

«b * 4 Z. t *«f S t f 1 »-SE«0 h U 

[»#ig3] «rlER*-^*o-*«i^3i*, ami* 

Iff** 4 ] i»|B*<frte - , ^<H3 

«ja±*-r* i t £#®t-r &is*« i - 3 

Mo 

[tt*«6] It 

S> 4 4 £ t t -t h m?m 6 t fz l± 7 KfE 

xf^i^iicttiwttti ft** 8 die 
[lt*# 1 0 ] «riefi^- ^4 < 1 1 

[»** 1 1 ] 6 - 1 0 <o^rtt5WiE*w>*r 

M&g 1 2 ] ft$g 6 - 1 oov'fft*i:E««)lf 
WfftftsR^oSit^Srefco-c, itrlBh , J7'J-*7 5 

im^cm 1 3 ] mmm 6 - 1 0 <7>v>r tL^tciB^cD* 
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^SiUJ: •JH**JBJ£U ft, lt(if?ti:if) 

[S&9JOfiMffi£sft«Ui] 
[0 0 0 1] 

[0002] 

[M*^tt#f] *«f&ftSt^i±, B«fcl$*l8JKi£ft14 
COL) *v±Ai--S.chtc<t 9 , g*ftttffc£- 

[0 0 0 3] 1 9 8 7^^y?ttOl5S (App l. 
Phys. Lett. 51, 913 (1 9 8 7) ) f 
(±, Bti:iTO, ^K-r^v^A^co^&Sr-eft 

■e, i o vsscoenspsEi-iJv^T ioooc a/m 2 

S#fM, 5 3 9, 5 0 7f, *ffi#fr4, 7 2 0, 4 

3 2, *ffl#l^4, 8 8 5, 2 1 1 ■W&tfmfbtl&o 

[0004] ttz, &tmmmit&®i<vmmmz-2>z\ 

tt-«tfj, &^<b#n4t?«of&fttfWiil-c2>*K Si£ 

JO If. *@#Sf-5, 1 5 1, 6 2 9f, *a#H=5, 4 0 
9, 7 8 3*, *S#!t5, 3 8 2, 4, 7 7f, &M 
f 2 -2 4 7 2 7 8 -5§-<2rfS, iftMT 3-2 5 5 1 9 0f 
42r«, 5-202356 *^#, #HJ¥ 9-20 

2 8 7 S^m., 9 - 2 2 7 5 7 6^ffi^l-IE 

[0 0 0 5] £<btc, ±COJ:?>&:&#?#fl-*fflv*ft: 

^r>r'J (Nature, 
347, 539 (1990) ) *) #-&§^Tv>-5, 0 
40 COifttli'f) 7i-U>tf-U> (PPV) 

&'&?mfri-*m^tzGm£%m*<nMWfrff^ lx 

(±> *H#Sr5, 2 4 7, 1 9 0 -S§-, ff 5 , 5 1 

4, 8 7 8*. *m%fft5, 6 7 2, 6 7 8*> !Rf^¥ 

4 - 1 4 5 1 9 2 5-247460 

[0 0 0 6] zvX-oizmmfti/tm^ztetfzWc&cyM 

50 prtfc-e** it ^<b> Kia^ffl^opTtnt^^igL-c 
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V>4o 

[0007] LfrL&wb, mkT*[i.^t£Z>-&m%.<r>it 

<b mi 7 ;u * 9 - * -Y ^coiSffl 
Ofo&JKO&i^*, Hit, *c0%5t*^?lt &4ri ? > w<0 

[0 0 0 8] tfc, «^Dt**«|fej63(f^-UipJfflLfc« 
t Lt, S59 HlfcflJ1fc«¥#^*i*£ : f **N o . 
31090 (1998) , 146 B&fflWB^Hft&fr 
•Sf^WiSNo. 3 1 2 5 7 ( 1 9 9 9) 4W*fclffe 

[0 0 0 9] 

[«W* f W*LJ:di:-r*IWIJ *%9?ti, 

co ma jsc «r 4 * t- & $ *tfc & <o -c* 

£i:K**„ ±fc, t*ISC# 

-T4*lc&4o 
[0 0 10] 

[M*l»ftt4fc*OfSl *I§W#*{±, ±JE<7>!S 
[0 0 1 1 ] t4fc*>, ^HWO f-'j T U 5 Vffc 

[0 0 12] ^IfeB^tD h 'J T'J - ^7 5 >ffc-6-$HCfcv> 
li*tt&o 7 * U ;ugfc.x x -f & 4 C t , MSB 

[0013] £ fz. UtrfB h'J7'J- 

[0014] ffc, *iiwo*«ii**iFii, aaao* 

^-Jfclit&wtSf^W^^^Si^i < 4: 

^4 < tt>-mit, m—&¥ftK4?& < t 
[ooi5] ^ftm^mtum^za^x. mum& 




(3) #M 2002-212150 

[0 0 16] *»WO*«|&**^-0«jt*ft<0 

0 7 0-^75 >fb^-»«riS«{C»l»$Hi:^*ftUJ: 0 
*RU ft, * fcliW^K J: 

[0 0 17] *ISWO*«|fej6*^W«a*S<0*- 

70 o-;ur 5 yit&vaZfeWJzmmz-zepMmizi: *)wm 

[ooi8] *§£mo#m%rfcm?-<7>&&i}m<?>m= 
>j -;ur $ >it&®* mm i~<&m > ? ? f- y 

[0 0 19] «»lfc^tt*4v»l±|gj61tS: 
4 i*cM«oiM=t»**i*fc 

. S-^*iSal$*T«fb£'&-lgltffMi-4^**^k^ 

^ffitL^*^ffe*^Sr»«tT'§4o 
[0 0 2 0] 

JU1T, *«WSr»«BH=KiH-r4o 
[0 0 2 1] **?qco h 'J7'J-J1'7 5 ><ft£-%li\ |WJ 

-«-T-rti-^4 < t i>mm.m. & t l < it 3 «jen±o» 

^rS*££-£*1-4 0 
[0 0 2 21 *^WOh';7'J-^75Hfc^ft<0M 
50 *4-t" h 'J T 0 -*7 5 >OJM$tf)&#lJi Ltli, h'J 
7x^)1,7^, 4, 4' , 4" -M;X (4-t'7x 
r.;u) T^>, 4, 4' , 4" - h 'J 7, (4-?-7i 
-;W) T5>, N, N-y'7i-*-l-t7W5 
>, N, N-v (4 - If 7i — ;u) -l-t7f;l-7S 
N, N-y'7i^- 1 -tf U^^7 5 N, N 
(l-^-7^;U) 7-'J>, N, N — v* (4 -tf 7 

i-;u) r-';>, n, n-v (2-^';-») r-u 

40 mmzm-f 4C t^pTffiT-ab4 0 

[0 0 2 3] ifc, *-&ttZl*e-&O*fl:fl<|fc0!lfc LT 
(±, T'J^, 'fV/D^-JK l, 3--T^v* 

ji^;!/, T^n-f;u % ^ ^ r ^ n -i )VS$tf^\f h tt, ^ 

7^^1'ixxfji'SWJL^o cco«^&-m^ 
jw^z-frixNim&HzKmziiZo 

50 [0 0 2 4] «±0*#:«(±, *>< *-C«4ft*W4«) 
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5 

(DX'h'O, *>*>A,Zixbl,zmfcZfi2> t©T-li^v> 0 
[0 0 2 5]. *^coS^{-ov^Tife^-r^.o 
[0 0 2 6] #§§93<OS£-|]I<±, ^f£<75 h'JT'J-* 

[oo2 7] ^smnmm&ftm^^xmm 

[0 0 2 8] *«MO*«|fe**T-UiJv»T, *Htft-£ 

1 0 a* m«t »)*< , 4ft L<li0. 5^mWT, £ •) «f 
iKliO. 05-0. 5//m«0)?AtC»)BI'ft-r-&^fc 

[0 0 2 9] J-^TC, BlffiU?&or*36W«r!EU#«IU 

[0 0 3 0] HI Ji#»9iO*«3&#*?-<&-«* ^1" 
»f®l2lT-*^>o HUi*«-tKI»S2, fjtf3 5« 

[0 0 3 1 ] 02(i*|feH y g<7)^|§^^-(cijtt^ffecO 
CTS:^-r»fffillT-*^ 0 0 2Ji£4£l±i::R&«2, *- 

>n&a§e 5 % vh*&* 6 rvimu *m.sfcta:»tfc*jK 

<Di><OX&2>o CO»-&(i56*!»R(4*-A'|»3Stt*»* 
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* - ^mmmn&z ^nm^-mmms t m.^t>^xm 
>n&ai« 5 ab ^ v » ttm,^-mmm 6 ov^ni^ h m. & 0 

[0 0 3 2] 03 «4*|felHO*flH&*5(ST-(;iitt4flllO 
WSr^-fffifBia-eab^o H3Ii*«l±(c|*M2, *- 
M&i8»5, ffeft® 3, V7«j£«6AcrKfe4«M^ 

®mzfrmLtci><r>X'i>*), *-)i<mm&. vs.3-mm 

[0 0 3 3] fc^L, HI - 3li*< iT-r(I$6W 
[0 0 3 4] *5kWl-&^X. ±5£ h V 7'J -^7 5 > 

m. w.*mmm. ^m^tuz^mm-r^zt^x^ 

&imit&yo (fflz.mt3 izTFZtizit&vom ttzm 
i&m izfozx-mizmmirzz\ti>x£2,o 

30 [0 0 3 5] 

[fbl] 
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CH 3 
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PVCz 




TPA-PMMA 



DPA-PS 



CH 3 




/O 



-(<p— CH 2 )— 




TPD-PMAA 





N- 




CH 3 

CH 2 CH 2 — OCO-f /~ c_ \ />— OCO- 

CH 3 



TP D- PC A 




R :C6H1 3,C8h1 7,C1 2H25 
Poly thiophene 



f ir -W 



Poly silicone 



[0 0 3 7] 
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ft- 



M — -o 



M:AI,Ga 




M:Zn,Mg 1 Be 



CK:C 



MZn,Mg,Be 




M 



MiZn.Mg.Be 






M:A!.Ga 




cxo 



MZn.Mg.Be 



M:Zn,Mg,Be 




[0 0 3 8] 



[ft 4] 
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-(04 



PPV 





MEH-PPV 



PTh 



OC3H17 




C 8 H 17 0 
CN-PPV 



PPP 



PRPP 

R 



-tot -tot 



PPy 



PRPy 



PRTh 



CoThPy 




PQu 




PiQu 



N N 

-Or 



PQx 



C 8 H 17S .C 8 H 17 




PDAF 



[0 0 4 0] 
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N 

I 

C2H5 





Coumarin6 




DCM-1 



92H 5 




Nile red 





<5 



HC=HC 



CH=CH 





DTPABVi 




Rubrene 




Coronene 



[0 0 4 1] ±|Bh U7'J-*T? 

[0 0 4 2] *ftHotttMMHK?K:£vt-C, ±12 h 'J 

[0 0 4 3] JifBi!S##fl&t LTIiJtttH&ttSfteWlli 



jjg x -> >; 3 - vwjjf , * <; x a* >#flg, fismili^a* 
(i 2 ttJ£H±i&* Lttiv> 0 

[0 0 4 4] Ur(ift*H»**4:*'<<*§ 

( 1 t o) , mmm-i > v ^ &m<r>&wkWLiVtoim.m 
[0045] mmmmt L-aitt*Hfto*3* 
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i><r)tf£<. U-T^a, -7-Mj^A. tjU-^a, 

VA, 7^7-y-)A, T^$--7A N -fVv^A, ®. 
fflv>4:W*4, KM-f>-7^A (I TO) 

&«ttftwfijffltTirijfe-c*-5o mwi-mmmx- 

[0 0 4 6] *»H-Cfl!^*ifl: LTIi, ^tcpijE-f 
StWfliiw^ t7 5 -y 7 7.Sg«gl? 

[0 0 4 7] &Jb\ {mRLTtfc^f-KitLT, K*^7K^* 
ItiCtfcf^, SiiitLt^ ^^*>K» 

[0 0 4 8] 

[HJfeft] BIT, J: 3 

[0 0 4 9] [*SS£lJ 1 ] 
<4, 4' , 4" - h >; tf— ;u h ij 7x-*7^ > 
»£;>3 ') v h^E7n77X3CDMF 6 0 0 g£-fct;& 
yK^KT^atf^L/Co **->*aftU > l 2 5 6 

W«#**»tfco h 'J 7 x-*7 5 > 5 0 g 

(0. 2 0 4mol) 4-DMF 2 5 0mlCEiM$ 

#?aL8 oric-c i o owwan«M«#*a!»tJto 

1- 'J "7 A 4 000 g£7K4 0 'J v h^iZ^m^tzi,^ 

* o *s & & is j§ l fc« h ;u ^ > tc mm s 

*»> is* *#ra 4, 

4' , 4" - Fn^^l'h^xr.^T^OigS 
5 5. 2 g £#fco W f> KTtifiiga & v U * *7i 
^fflv^rffl^1--5>- ticj; 0 4, 4' , 4" -h'j*^ 

Uh')7x;^7 5 VlMhS. ftSftfettFA 16. 5 g 

[0 0 5 0] 5 0 0mlE7D777;3(:DMF200 
m 1 Srftii*, TMcj&KT 5 "CWT* T-i£iP L?t 0 

h U -)A^ h*-> K 1 8. 4 gSri&iJDU ?<bK 
h U 7x = WX7 ^f^rnT-f K£ 7 3 . Og 
£v$*PL3 0 7>W*#*«ttfc<, -*K4, 4' , 4" - 
h V b U 7xiJl/7 5 > 1 5. 0g*DMF2 
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0 0ml *><7>£jgTiS«£ 1 CCJiTB-tS 

*>£rt ? <b 1 BfH^ttTilTL^o 3 0ti:t2 

b#w, 6 ot:i:t4 mwummmftimttzo nhntzK 

)£}ffiSr7K5 0 0ml T-#!fRL h ^-x- >14tB, TKrfc* 3 © 
**>igU h^i^iWEaMi+iwtUJ: •) 4, 

4' , 4" - h tr-;i> h >; 7x^7 5 ><r>m&& 1 

2 . 5 g i&tzo f# "b *i£ffitt A Zi")* Y)\< iJv^i 
Iv»rt»t4iti:J:»)IK»*)4, 4' , 4" -h 
>; tf^;p h u 7x-*7 5 >ffi^ n a p, gfeftRttrA 8 . 

7p1"o 

[0051] [mmm 2 ] 

■7 A (I TO) ^7;a- 7 ?SI:T1 2 0nmO||fr-S 
J7-th>, -i 7 7*D tf JUT ;Wrr — ;u (I PA) "Ca^C 

a#*i*»L., iPAtii»> ie«*Lfco 

20 [0 0 5 2] 4, 4 ' , 4" - h U fcf -A> h U 7 

75>0. 1 0 g* h^^> 5. 0 gtCj§«?$-ti:?fXiK 

\£>a- bm (2 0 0 0 r pm) IZX OfiKRL, *^MSl 
«:3jJ-MJSI*Lfc^ a*^H^T. 8CCt:tl 0 

1 2 CCl-T 2B#P^^50 : S : S: ; ffv^5 5 nmOllW 
h 'J 7x^*7 5 >M^mii^WLLtz a 
[0053] £f>(;> 7;U5-'7A*y | J/-^ (Aq 
13) S:*^«fft{wTmi^5 0 DnKOtfiifM 
■ tJBKtLfco 3R*^oHffiJKl* 1 • Oxio-'Pa, 
50 0 . 3 n m/ s e c O^ftT-fiKM L fc 0 

[0 0 5 4] >kl/Z, 7;K-7At'Jf (U^^A 

1g^<0±lC, I^lf ffiC i •) f ? 2 0 0 n mOMi 
R*»JftU H2tC7Fl-#^<7)^ ; J : -*^L7c 0 ««B# 
OH^ftlil. 0X1 0""Pa, AKtKltl. 0- 
1. 2nm/secO|ftT'«IU. 
[0 0 5 5] CWiCLTff^Kfcf?!:, ITOM 
^IES, Al-Li^i5:ftIi:LT, 7 VCOjtit^EE 
££Pira1-<&£ 5. 3 mA/c m 2 OSSEl&ft-C^sE^jjE 
40 tt, l5!)JW)tf*2 3 0 c d/m 2 <0»fe»3fc3&*«i!l$*l 

[0 0 5 6] [**409 3] 

<0i »;*i-* : f-ofta:>#'9^*«±t=Kfl:»-f >v 

>?A (I TO) iX/^J'felCTnOnmOBIIfS 
T-bh>. /f7 7*n^7*3-^ (I PA) t?)S^S 
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75>0. 1 0 gfciO'CN-P P V 0. 0 5 0 g£* 
vU> 1 0ml lZ^jB$Ht ? fI?fc£9!SLfco -<7>}§I 
i££fflv>-C, aw$j#ISS±i:^^>3-hS (2 0 0 
0 r pm) CJ: t)j£J8SU a*«HAT, 8 0"CUT1 
B$K, 1 2 0 tCT 2 SIP^MIiffv 1 1 1 0 n mWl 

m<r> h 7i-^r 5 >i^icN-pp vco-a-g-m 

[0 0 5 8] #CJZ, T^U^At'Jf^A (VfjU 
«WO±(z, JlSlKttftKJ: QJVS 1 5 0 nmWMS 

<o*^«i±i. oxio- 4 p a> iiasin, o- 

1. 2nm/sec<0^Ht-SliL^<, 

[0 0 5 9] I^CLtftt)tltffi:, ITOli 
fclES^ A 1 - L i Wfc*%M\~ LT, 1 1 V<0ita« 
)±*epiPl-* t 2 1 . 8mA/cra 2 ^i3if)SflS 
T^sittU tD»M?J£l 7 0c d/m 2 Oirfe#&7fc^iSiIiJ£ 

[0 0 6 0] [HifeflH] 
<03 IZTiii-lZ+nft^lf? xmffi.±Kmt®-{ > v 
■5 A (I TO) 9&KX 1 2 0 nmOlftt 

y-tb>, <fvyne*7^3-^ (i pa) -em^j® 
uv /*y>a:»tfc*otaiB»mtt3a«fcKfc ut 

[0061] 4, 4' , 4" - h'j tf-;i> h >; 
T5>0. 10g^F)Vx>5. 0 gUi§JBS-ai§I?g 

Mvu- hm (2 0 0 0 r pm) iZH t)*iU 

* 3 #«SB*rLfc|fe, ja*#H«T, 8 0ti:T10 

35\ 1 2 0ti:T2^B*ili i J:ffv>'5 5 nm^lgfO 

•J > 6 (1. 0wt%) ir;l'5-')A*/V/-A'© 
#**R*2 0 0 nmOMW-eriSRU SfeCT*?^ 
')/-)^Iffti:i 1) 3 0 0 nm^iffS 

[0 0 6 2] ^CtZ, TJKi^Afcijf^A (V-f-^A 
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22 

tSSO±tZ, KSItftCJ: 2 0 0 nmO&KI 

Ktfl&RU H3K*rttffft«>X?*fftAl*:o £*B$ 
OK^KIil. 0X1 0" 4 Pa, fiScHKiSKli 1 . 0~ 
1. 2mn/secO|frT-ttUo 
[0 0 6 3] .lOttUl LT#<btv^:^(C, I T Olft 
SrIEg, Al-L itfi^ftULt, 8 V <7> ItatSJE 
* eniQi" & fc 5 . ImA/cm 2 o^^*-e«»£A s »E 
tU M««3 7 0 c d/m 2 <oefef&7t^ll))ilJ§n 

w [0 0 6 4] ifc, loSf^lffi^TSOt;!:^ 

</->T, SSE5&JS3. OmA/cm 2 ^, 1 0 0 0 B# 

uoo o^n^ttjK i75c d/m z tmmxmm 

[0 0 6 5] 

mx'$>z> 0 

[12] *H^{ci3»t^*«l&*^^flfcO^I«:^-rBf 
M0-e&£o 

[0 3] *§kWlz&lfZG®%ifcm?V>n<r>mi7ji-$-Sli 

mmx*>z> 0 

30 [04] 4, 4* , 4" -YV\£-A'Y*)yx. — )VT3. 

1 mm. 

2 mm 

3 %jtm 

4 mm 

5 *-;M&£iJf 

6 kt-nks* 



[01] 



[0 2] 
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(51)lnt.CI. 7 mm^r FI 7-73-K (##) 

H 0 5 B 33/22 H 0 5 B 33/22 D 

(72)«W# ±if WHJ (72)«W# ilA 

KC^tt^HETA^ 3TE30#2^ fMlP*ffiETA?- 3 TS30# 2 

(72)3&93% m& rS F 3K007 AB02 AB03 ABU DA02 DA06 

*MfP^BaET^3T§30#2-^ EB00 FA01 

/ 4H006 MO! AB46 AB92 
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